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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory: period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1, 704(b). 

Status 

1)S Responsive to comnnunication(s) filed on 09 June 2003 . 
2a)S This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 

closed in accordance with the practice under Exparfe Quay/e, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1-26 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) S Claim(s) 1-26 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) 0 The proposed drawing correction filed on is: a)n approved b)\3 disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17,2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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Response to Amendment 

Claim Rejections - 35 USC § 112 
The Examiner withdraws the rejection of claim 10 under 35 U.S.C. 1 12, second 
paragraph, as failing to set forth the subject matter which applicant(s) regai'd as their 
invention because the AppHcant's amendments places claim 10 in condition to examine 
for prior art. ; ' . ^ji i:i • 

Response to Arguments 
Applicant's ai'guments filed 6-9-03 have been ftilly cfbnsidefed but they are not' ' * 
persuasive. 

The Examiner has reconsidered the claims and concluded that the prior art of record 
teaches the claimed inventions as earlier presented in the first office; action (See paper 3). 

Regarding claims 1 and 21, the Applicants contend that Amon et al. doje| not teach the ." 
amended limitations: "a digital signal processor coupled to a butterfly coprocessor" of elm 
and 21 found in Applicant's argument page 5, paragraph 1. : ; ■ 

The Examiner disagrees and asserts that the prior art of record (Amon et al.) doe^ teach : 
the amended limitations: "a digital signal processor coiipled to a butterfly coprocessor" of claims 
1 and 21. Amon et al refers to the data processing system as a digital signal proce^^or in colurnri 
2, lines 60-62. Amon et al. teaches a butterfly coprocessor (Program Control Unit, 46,Figure 10) 
in column 6, hues 11-16: " Control circuit performs the controLfunctions.foi*'datd ALU.,, .-control- 
circuits deterrhines the shifting operations required for the ACS butterfly operation."- Amon - ■ 
teaches a digital signal processor (20) coupled to a butterfly coprocessor (46) in Figure 1:-- - 
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Moreover, even if Amon et al. did not teach the digital signal processor coupled to a butterfly 
coprocessor configuration, it would not matter with respect to patentability. Under MPEP 
2144.04 V (Design Choice), configuration of parts is not consideration in determining if a 
claimed device is patentably distinct over the prior art. However, this is not the case because 
Amon et al. teaches the amended limitations: "a digital signal processor coupled to a butterfly 
coprocessor" of claims 1 and 21. Because claims 1 and 21 are rejected, claims 2-9,1 1,12 and 23- 
26 remain rejected under the same grounds as before (See paper 3). 

Regarding claim 10, Amon et al teaches a data ALU (54) that can perform logarithmic 
sum exponential operations in Figure L 

Regarding claims 13,17 and 19, the Applicants further contend that Amon et al does not 
teach simultaneously computing two or more new path metrics for the stage based upon the 
branch metrics found in Applicant's argument page 5, paragraph 2. 

The Examiner disagrees and asserts the prior art of record (Amon et al.) does teach all 
the limitations of the instant application. Amon et al teaches simultaneously computing two or 
more path metrics (PMl and PM2) based upon the branch metrics (blocks 101-103) in Figure 3 
found in columns 7 and 8. Furthermore, Amon et al. refers in greater detail simultaneous or 
parallel calculations of new path metrics based on branch metrics in column 8, lines 39-54. Thus, 
it evident that Amon et al. teaches simultaneously computing two or more path metrics (PMl and 
PM2) based upon the branch metrics. Claims 14-16 and 20-22 remain rejected under the same 
grounds as before because the rejection of claims 13 and 19 is still maintained (See paper 3), 
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The previous rejection is maintained. The following is the previous rejection: 

DETAILED ACTION 
Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that foirn the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

;■ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

Claimsl-9, 1 1-14,17-21,23,25 and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Amon et al. (U.S. 5,742,621). 

As per claims 1 and 21, Amon et al. teaches a system comprising all the elements of the 
instant application. Amon et al teaches a digital signal processor (data processing system, 20) 
comprising a bus connectable to a memory (X-memory, 32) in Figure 1. Amon et al. refers to the 
data processing system as a digital signal processor in column 2, lines 60-62. Amon et al. teaches 
a butterfly coprocessor (Program Control Unit, 46,Figure 10) in column 6, lines 11-16: " Control 
circuit performs the control functions for data ALU. . . control circuits determines the shifting 
operations required for the ACS butterfly operation." Amon et al. also teaches an arithmetic unit 
(Data ALU, 54) and a data address generator (address generation unit/DMA controller, 36) 
coupled to the bus in Figure 1 . 

As per claims 2 and 3, Amon et al. teaches a data address generator (address generation 
unit/DMA controller, 36) coupled to the bus in Figure 1. Amon et al. also teaches an arithmetic 
unit (Data ALU, 54) for performing arithmetic operations in the digital signal processor in Figure 
1. 
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As per claim 4, Amon et al teaches an arithmetic unit (Data ALU, 54) that comprises a 
branch metric unit for perfonning branch metric calculations in column 7, lines 4-5: 'To perform 
the ACS butterfly operation, branch metrics are first calculated and stored in a table Y memoiy 
(branch metric unit)". 

As per claim 5, Amon et al. teaches an arithmetic unit that comprises one or more 
registers (accumulator registers) to store results from the branch metric unit in Figure 2. 

As per claim 6, Amon et al. teaches a data address register (address generation unit/DMA 
controller, 36) that may address one or more registers in the arithmetic unit in Figure 1 

As per claims 7 and 9, Amon et al teaches a butterfly coprocessor (Program Control 
Unit, 46,Figure 10) that includes a plurality of butterfly units for performing butterfly operations 
and add-compare-select operations in column 6, lines 55-58: "The ACS (add-compare-select 
operations) butterfly performs the calculations. ... A plurality of the ACS butterfly operations are 
repeatedly executed". 

As per claim 8, Amon et al. teaches butterfly operations are parallel operations in column 
6, lines 6-7: "Accumulator shifter is an asynchronous parallel shifter (parallel operation) for 
shifting the information of accumulator registers". 

As per claim 1 1, Amon et al. teaches a path metric retrieved from a path metric memory 
is accessed by the data address generator in column 8, lines 29-38: "The contents, . .are stored at 
a predetermined location of Y memory (metric memory). . .The predetermined location of . . . Y 
memory is determined by . . . address generation unit (accessing data by the data address 
generator). . .to point to a. . . . path metric (receiving the path metric)". 
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As per claim 12, Amon et al teaches a data address generator of the digital signal that 
retrieves a branch metric from the branch metric unit in column 7, lines 4-7: "To perform the 
ACS butterfly operation, branch metrics are first calculated and stored in a table Y memory 
(branch metric unit)... pointed to by an effective address... located in address generation 
unit/DMA controller (data address generator)". 

As per claim 13, Amon et al teaches a method comprising all the elements of the instant 
application. Amon et al. teaches identifying a stage of a trellis diagram( For State[i] ) in Figure 3. 
Amon et al. teaches calculating branch metrics for each node of the stage in column 7, lines 4-7: 
"To perform the ACS butterfly operation, branch metrics are first calculated." Amon et al. 
teaches simultaneously computing two or more path metrics (PMl and PM2) based upon the 
branch metrics (blocks 101-103) in Figure 3. 

As per claims 14 and 20, Amon et al. teaches storing path metrics in a memory in column 
8, lines 49-50: "path metric is and result is loaded into accumulator register". 

As per 17, Amon et al. teaches a method comprising all the elements of the instant 
appUcation. Amon et al. teaches a serial communication interface (28) to receive a request to 
decode a bit stream in Figure 1 . Amon et al. teaches identifying a stage of a trellis diagram( For 
State[i] ) in Figure 3. Amon et al. teaches computing branch metrics for each node of the stage in 
column 7, lines 4-7: "To perform the ACS butterfly operation, branch metrics are first 
calculated." Amon et al. teaches simultaneously calculating new path metrics (PMl and PM2) 
based upon the branch metrics (blocks 101-103) in Figure 3. 
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As per claim 18, Amon et al. teaches storing new path metrics in a memory in column 8, 
lines 49-50: "path metric is and result is loaded into accumulator register". Amon et al. teaches 
identifying a new stage of a trellis diagram (For State[i] ) in Figure 3. 

As per claim 19, Amon et al. teaches an article comprising a medium storing a software 
program that comprises all the elements of the instant application. Amon et al. teaches 
identifying a stage of a trellis diagram( For State[i] ) in Figure 3. Amon et al. teaches calculating 
branch metrics for each node of the stage in column 7, lines 4-7: "To perform the ACS butterfly 
operation, branch metrics are first calculated." Amon et al. teaches simuhaneously computing 
two or more path metrics (PMl and PM2) based upon the branch metrics (blocks 101-103) in 
Figure 3. 

As per claim 23, Amon et al. teaches a butterfly coprocessor that comprises a plurality of 
butterfly units (Barrel Shifter/Bit Field Unit, Accumulator/Rounding Unit, 92 and 80) in Figure 
22. 

As per claims 25 and 26, Amon et al teaches computing path metrics for the stage and 
simultaneously computes a path metric (PMl and PM2) for each node of the stage (blocks 101- 
103) in Figure 3. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co.^ 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for detennining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent ait. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claimsl5, 16,22 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Amon et al. (U.S. 5,742,621) in view of Czaja (U.S.5, 796,757). 

As per claims 15 and 22, Amon et al. substantially teaches a method comprising all the 
elements of the instant application. Amon et al. teaches identifying a stage of a trellis diagram 
(For State[i] ) in Figure 3. Amon et al. teaches calculating branch metrics for each node of the 
stage in column 7, lines 4-7: "To perform the ACS butterfly operation, branch metrics are first 
calculated." Amon et al. teaches simultaneously computing two or more path metrics (PMl and 
PM2) based upon the branch metrics (blocks 101-103) in Figure 3. Amon et al. does not 
explicitly disclose identifying a number of nodes in a stage and identifying a number of branches 
extending from each node. 

However Czaja, an analogous art, teaches identifying a number of nodes in a stage and 
identifying a number of branches extending from each node in Figure 10. 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Amon et al's system by combining Czaja's node and 
branch identification analysis with Amon et al.'s system. This modification would have been 
obvious to a person having ordinary skill in the art because a person having ordinary skill in the 
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ait would have been motivated to use this node and branch identification analysis to determine 
reliable rate information that also minimizes memory cost, as suggested by Czaja in column 3, 
lines 34-36. 

As per claims 16 and 24, Amon et al. substantially teaches a method comprising all the 
elements of the instant application. Amon et al. teaches identifying a stage of a trellis diagram 
(For State[i] ) in Figure 3. Amon et al. teaches retrieving a prior path metric from the memory in 
column 8, lines 29-38: "The contents... are stored at a predetermined location of Y memory 
(metric memory)... The predetermined location of ...Y memory is determined by... address 
generation unit (accessing data by the data address generator). . to point to a. . . . path metric 
(retrieving the path metric)". Amon et al. teaches calculating branch metrics for each node of the 
stage in column 7, lines 4-7: "To perform the ACS butterfly operation, branch metrics are first 
calculated." Amon et al. teaches simultaneously computing two or more path metrics (PMl and 
PM2) based upon the branch metrics (blocks 101-103) in Figure 3. Amon et al. teaches 
allocating a butterfly unit (Barrel Shifter/Bit Field Unit, Accumulator/Rounding Unit, 92 and 80) 
that is equal the number of nodes in Figure 22. Amon et al. does not exphcitly disclose 
identifying a number of nodes in a stage and identifying a number of branches extending from 
each node. 

However Czaja, an analogous art, teaches identifying a number of nodes in a stage and 
identifying a number of branches extending from each node in Figure 10. 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Amon et al's system by combining Czaja's node and 
branch identification analysis with Amon et al's system. This modification would have been 
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obvious to a person having ordinary skill in the art because a person having ordinary skill in the 
art would have been motivated to use this node and branch identification analysis to determine 
reliable rate infoiTnation that also minimizes memory cost, as suggested by Czaja in column 3, 
lines 34-36. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
The following patents are cited to further show the state of art with respect to trellis-based 
channel encoding in general: 

U.S. Pat No. 5,784,293 to Lipa 
U.S. Pat No. 5,408,502 to How 
U.S. Pat No. 5,633,897 to Fettweis et al. 
U.S. Pat No. 5,912,908 to Cesari et al. 
U.S. Pat No. 6,374,387 to Van den Berghe 
U.S. Pat No. 6,257,756 to Zarubinsky et al. 
U.S. Pat No. 6,029,267 to Simanapalli et al. 
U.S. Pat No. 6,009,128 to Mobin et al. 
U.S. Pat No. 5,987,490 to Alidina et al. 
U.S. Pat No. 6, 1 15,436 to Ramesh et al. 
U.S. Pat No. 6,330,684 to Yamanaka et al. 

TfflS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
poHcy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated fi*om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony T Whittington whose telephone number is 703-306- 
5617. The examiner can normally be reached on Monday- Friday 7: 3 0am. -4 :00p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on 703-305-9595. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7239 for regular 
communications and 703-746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 
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